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BackgroundBackground

NINDS needs to store, access and manage NINDS needs to store, access and manage 
medical images and data obtained from clinical medical images and data obtained from clinical 
trialstrials

Discover biomarkers for disease states, determine Discover biomarkers for disease states, determine 
the genetic origin of disease, evaluate the results of the genetic origin of disease, evaluate the results of 
clinical trials, and identify promising stroke clinical trials, and identify promising stroke 
therapies through the use of imaging surrogate therapies through the use of imaging surrogate 
markersmarkers



GoalGoal

Develop a WebDevelop a Web--based repository system to based repository system to 
store and managestore and manage medical imaging and clinical medical imaging and clinical 
trial datatrial data

MultiMulti--tier clienttier client--server system, using commodity server system, using commodity 
hardware and software componentshardware and software components
Scalable database and storage system design to Scalable database and storage system design to 
accommodate large volumes of dataaccommodate large volumes of data
Integration of multiple databases as a single Integration of multiple databases as a single 
repository accessible via secure Webrepository accessible via secure Web
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Middleware ImplementationMiddleware Implementation
The secure Web server and the Enterprise The secure Web server and the Enterprise 
Java Beans (EJB) application server manage Java Beans (EJB) application server manage 
the entire workflow process from the user the entire workflow process from the user 
authentication to the data transaction.authentication to the data transaction.
The user interface is provided through The user interface is provided through 
HTML and JSP pages for the storage, query, HTML and JSP pages for the storage, query, 
and retrieval of data inand retrieval of data in--andand--out of the out of the 
database.database.
When the user presents a request to access When the user presents a request to access 
the database, the JSP and/or servlet invoke the database, the JSP and/or servlet invoke 
the appropriate business logic implemented the appropriate business logic implemented 
as an EJB component hosted on the EJB as an EJB component hosted on the EJB 
container.container.
The EJB components access the database The EJB components access the database 
using JDBC to perform the requested service using JDBC to perform the requested service 
and returns results.and returns results.
The EJB server handles all the lowThe EJB server handles all the low--level level 
details including database read and write details including database read and write 
operations.
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Database System LayoutDatabase System Layout
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System SecuritySystem Security

Firewalls, secure socket layer communication, Firewalls, secure socket layer communication, 
128128--bit RC4 strong password encryption, bit RC4 strong password encryption, 
failed login locking mechanism, data access failed login locking mechanism, data access 
level controls (Kerberos), and intrusion level controls (Kerberos), and intrusion 
detection systemsdetection systems



WebWeb--based Repositorybased Repository



Suburban Hospital Stroke StudySuburban Hospital Stroke Study



Admission Forms (Cont.)Admission Forms (Cont.)
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Printable FormsPrintable Forms



Configurable QueryConfigurable Query



Configurable Query FormsConfigurable Query Forms



Query Output ResultsQuery Output Results



Query Result DownloadQuery Result Download



Search across Suburban/GAINSearch across Suburban/GAIN



Suburban/GAIN Search ResultsSuburban/GAIN Search Results



Systems AdministrationSystems Administration
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Patient Info Randomizer (Cont.)Patient Info Randomizer (Cont.)
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Image File Manager (Cont.)Image File Manager (Cont.)
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SummarySummary

Developed a scalable, secure and highDeveloped a scalable, secure and high--
throughput Webthroughput Web--based medical imaging based medical imaging 
and clinical trial data repositoryand clinical trial data repository
Developed software tools for the patient Developed software tools for the patient 
information anonymization and the image information anonymization and the image 
file managementfile management



Future WorksFuture Works

Develop a data warehousing environment Develop a data warehousing environment 
to accommodate and manage medical to accommodate and manage medical 
imaging and clinical trial databasesimaging and clinical trial databases

Develop contentDevelop content--based image retrieval, based image retrieval, 
data mining and visualization tools data mining and visualization tools 



Thank you!
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Data Warehouse ArchitectureData Warehouse Architecture
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MetaMeta--data Repositorydata Repository
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